Phosphorylation and subcellular localization of Na+/H+ exchanger isoform 3 (NHE3) are associated with altered gallbladder absorptive function after formation of cholesterol gallstones.
Na+/H+ exchanger isoform 3 (NHE3) dysfunction is thought to contribute to the altered gallbladder absorption that occurs in cholesterol gallstone disease, but the mechanism is unknown. The current study was undertaken to examine the expression, phosphorylation, and subcellular localization of NHE3 in gallbladder epithelium cells (GBECs) of male C57BL/6 mice on a control or lithogenic diet. Thirty-six 8-week-old male C57BL/6 mice were randomly assigned to receive a high cholesterol diet or a regular diet for 8 weeks. Gallstone formation was recorded. Gallbladder bile cholesterol, phospholipid, and total bile acids were examined. RT-PCR was used to measure NHE3 mRNA expression. NHE3 protein expression and subcellular localization were examined by Western blotting and immunofluorescence microscopy, respectively. Gallstones were formed in all mice fed the lithogenic diet. Despite higher NHE3 mRNA expression in gallbladders of the mice on the lithogenic diet than in those on the control diet, there was no significant difference in expression of total NHE3 protein. However, a higher level of NHE3 phosphorylated at serine-552 (P-NHE3) was seen on the lithogenic diet. In immunofluorescence studies, NHE3 protein was expressed both on the apical membrane and in the cytoplasm of mouse GBEC. This pattern of subcellular distribution of NHE3 strongly corroborates an exchanger trafficking mechanism in NHE3 activity regulation in mouse GBEC. We conclude that increased phosphorylation of NHE3 following gallstone formation leads to turnover of the exchanger, resulting in decreased gallbladder concentrating function.